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(57) Abstract 

PURPOSE: To manufacture a dry Ti series plated stainless 
steel excellent in adhesion of a film and having high 
corrosion resistance bar a vapor phase deposition 
method. 

CONSTITUTION: A ferritic stainless steel contg. 9.0 to 
35.0% Cr, 0.1 to 5.0% Si, 0.01 to 2.00% Ti and =i0.01% S 
is used as a base metal. The surface of this base metal 
is vapor-deposited with a Ti film and a TiN film, or the 
lower layer is vapor-deposited with a Ti film and the 
upper layer with a TiN film. Or, the lower layer is 



vapor-deposited with a Ti film and the upper layer with 
a TiN film in which the content of N is gradually 
increased from the side of the Ti film to the surface. 
After the vapor deposition, it is subjected to heat 
treatment of holding in the temp, range of 500 to 1 1 50°C 
for s 0.5min in a nonoxidizing atmosphere with -15 to 
-55°C dew point As for the thickness of the Ti film and 
TiN film, in the case of a Ti single layer, it is 
regulated to 0.03 to 15.0ujm, in the case of a TiN single 
layer, it is regulated to 0.1 to 5.0^m and, in the case of 
two layers of Ti and TiN, that of the Ti film to 0.03 to 2.0p.m 
and that of the TiN film to 0.1 to 5.0^m. 
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[»/*] *fl-(C, Cr : 9.0-35.0%, Si : 0.1-5.0 
%, Ti : 0. 01-2. 00%, S: 0. 01%OT$:'att5 7 

Am. TiNffiK, SfcttTJBfcTiJfcBS* ±JifcTI&JBtfc 

»li«t^- 1 5- — 55 0 C(/^Kfktt#H^oD^rtc\ 500 
-1 1 50°CoO?ag^T*0. 5mi nKi-RJfPi-SJftfcaaSrfT 5 . 
TiABtjSt VTiNJR«<Z>Ji[*tt. TiJWBtf>«^|±0. 03- 
15. 0/tmi? , TiN*»<D»##40. 1 -5.0 /1 m V. Ti 
tTiN^)2l(Z)«^(l Ti&§t£*0. 03-2. 0 /zm Ti 
NiRKSrO. 1 -5.0 ml? t i" 5 0 
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[Bl*3fill mSk%X\ Cr : 9.0-35.0%, Si : 0.1- 
5.0 %, Ti : 0. 01-2. 00%. S : 0. 01 %£TF S 
y^^^i h^^f> ■u.xffltfoD^ffilc. J?£0. 03— 15. 0 

/urn ^TiJKlKSr^aPL^. S^-15 55 0 CcQ^g£ffc 

t£#ffl^<0^[*)-c\ 500- 1 150 C C<7^UJ^£T*0. 5min£U: 
3 frM-f d £ * »» £ 1~ 5 test T i ^ 46 o # 

[|f*Jl2] ffifi%T% Cr : 9.0-35.0%, Si : 0.1- 
5. 0 %, Ti : 0. 01-2. 00%, S : 0. 0l%KT*$*i"S 

7^74 h&*Ti>'is*smt<D$tm^ mzo. 1—5. 0^ 

m <DV\Nfcm&mMLtz'&. BA-15 55°CC0^^fk: 

tt^fflMo0^rt-e\ 500 — 1 1 50 < C(Offift«-C0. 5min£A± 
3 IRteaSrlfci- - £ &ftm £ i~ 5 ftsKT i Jft 46 o # 

[It*® 3] fiS%-c\ Cr : 9. 0-35.0%, Si : 0. 1- 
5. 0 %, Ti : 0. 01-2. 00%,, S : 0. 01 %^KT^^i-^ 
-7^=7^ h^^fyu.xffl*t^®[^ ff$0. 03— 2. 0 
/tin <0TijRBI£:s£*U Ml-. Z69Tij£JSI<£>JhlcJf:£ 

0.1 — 5.0 jum iDTiNj£R&IK*L;fc:^ B,£-15 5 

5 c C^l^fbt4#ffl^cO*Pl^T% 500 — 1 150°Ctf>iaKJ£ 
"CO. 5min«±«»r*!»«f3aSrlfit-r iS:»«4:-rs(6 
5£T i 7h*b o # ;x-r >' u.^flW^»a*ft 0 

H»#*4] Sft%"e\ Cr : 9. 0-35.0%, Si : 0. 1- 
5. 0 %, Ti : 0. 01-2. 00%, S : 0. 01%«TSr^*i"5 

y^=7<<i b^^ j r> u.^mu<Dmm^. j?£o. 03-2. 0 

0.1- 5. 0/^m <Di\N&m&, rifcmmfrbi&mzfafr 
^^\N&m^<DNm&mm£^teMhm»^tu£, b,& 

-15--55' : C^#gtfb^#IS^0O^^-e, 500 -1 1 50°C 
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£*L*&46T^£ 0 
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#SLti3^ T*^? 

m t v >o fc p v DSrastf-asii ^ja»fi-jj-s«* t?si» 

^0#l£ofc46^Ti^TiN^i»SS:«&*LTt>. a — 
^ ^ >-^^te Lfc»**<E>B:£ttl;* $ »5 iffRLb LftV^ £ 

tt<D3SSj&SLtf lOTt*5 e COfc46, 

*>5a^ X3RW^JJB*n* 1 x10' 5 Torr^(7)M^ 

[0 0 0 5] 

* £ , §&*jkko« steins £ ^ 0 fflm&*mmi-z 

i"5 z £ ^T*t §*&^^#t-r^ C £ ^ZoZ> 0 

[0 0 0 6] 

T- T i -^T i N Ltz*y" > U .x ffltt<Dffl$z& &M£>& 

40 < , »ft(Ofi«-^W:^*t4:^JH-t-5 - ittfflli-efc5 0 

ii^coCr, Si*5±r5Ti<0****iBE^ilBEL,*:7 3i5 

K. TINAKifcttTJi^TlJftBI, ±®icTiNJSH4'^ 

fi 1 0 £ , JK*ABI<7)«#ttds# L < fpj±i-£ £ £ 1 
«^Mid t° > -./u^ ^£ L T V *T b B Wt*s«jfc jx 



[0 0 0 7] ±EftJA^*<5<**Wtt, TIE(i) -(I 

[0 0 0 8] (l)£a%T%Cr: 9. 0- 35. 0%. S i : 0. 
W5. 0 %, Ti : 0. 01—2. 00%. S : 0. 01%J^T£*aW 
h^.x^> i^;*flWtf>^pglc, /?S0. 03— 

15. 0/em OTiJStBSS:at»L*i«, R,£-15 55 c Ctf)^ 

^fbS#OM6Q^f^-c\ 500-1 150 < Cof&£*£-C0. 5min 

&_t«if s> fR«L3i ^je-t c t ita rjct i » 

o # x ^ > U.xffl«ooM3t^& 0 70 
[0 0 0 9] (ll)fi4%T%Cr: 9. 0-35. 0%, Si : 
0.1—5.0 %, Ti : 0. 01— 2. 00%, S : 0. 01 %£KT^ 
^=?4 M.xfyi/.x|^iBi:, J?£ 0.1 
-5. O/tm <OTiNJRK**#L*:4iL ft,&-1 5--55°C 
0O^j^fbt±#fS^^'Fl^-C\ 500 ^115Ot<0»*«-CO. 

[0 0 10] (I I l)m*%-c\ Cr : 9. 0-35. 0%, S i : 
0.1-5.0 % Ti- 0. 01— 2. 00%, S : 0. 01%J^T£*a 

-2. o/.im mi&m&mztC* mi-, z<di\bl&<d±.iz 

/¥£ 0.1-5.0 ( um toTiNKB^aR»Lfc«> R,«-15 
— -55°C^^^ft:t±#lffl^c0^rt-c\ 500 — 1150 < C<D» 
a*-eo. 5m i n K-hflUf T 3 £*£T £ £ £r#® t T 

[00 11] (IV)S*%T% Cr : 9. 0-35. 0%, S i : 
0. 1—5. 0 % s Ti : 0. 01 — 2. 00%. S : 0. 01%^T£^ 
^-T^y^'y^ h*.x^>'ix^|pffl-<©*iBtc:. J¥£0. 03 
— 2. 0/im <Z>Tij£IBI£:2g*L,. JElc. r^T i j£J2gcO_hfc 

0.1— s. o/cm coi\N)&m&, i\Bimmt>*t>itmz 30 

»^-15 55 c CoO#^fbtt#lffim^rt-C% 500 -1 1 
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£>4§^iC Jiu .X ^> UXffltt t T i j£BI(7)#® T- ^ U 

x^4^c#;&T5Cr. Si*5J:Wi<olt;*36Sier 9, Til 

a*T i ^fl^-r?±Ji an i nj^^o 2ifeoi^7y u.^mtf 

ft , T i N ^8 (7) x -r- > i/.x mU(Dm^ t- 12 ^fy^i 
*f T i NJ^Kco#®i?x^>- l/.xaf(cMt5Gr, S i 
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[0 0 13] £*Ttc\ *«WoOflfjSKS«=t^:(^l55£3ffiS 

£S^T3 0 

[0 0 14] ST, -SWcd^^^-T h^^r^u^mu 

[0015] (A) ^^>-UJXffltJlC*5H-5^^ 
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■Ci> 3 0 ffiG L/c i 9 fciK* L/cT i j£flfPH i NJ&BIM Ji 

^»**n-f+»*"»*tt3&s#e>lxftV^. 35.0% 
t*S 0 i:oU(DttI^ 9. 0— 35. 0%£^'£>7c c . 

[0016] (b) si : $\\*sLmrEm<D&Mc, m^m 

5. 0%Srfflx.5 t«W*o*0Xtt*s*L< 
^oo-a^i^r 0.1- 5. 0%^L/c o 
[0 0 17] (c) Ti : T i teffl^OC^^ib Sft&L 

&T S T i ^S5S«J **ft«k3ffiS: J6T ^ t CJ;otXT>'i/^ 

ttSao»W#bftf, 2. 00%^®x.r^J:9-Sco 
Bk«ai*36S*e>tbttv^fc», t^)Mi^0. 01-2. 00% 
£/£*6/c 0 

[0 0 1 8] (d) S : SttWAttSr^bS-frSfJ^O 

<flJx.5©dS<tv\ S^^ti^O. 01%^^x.^irS^ 
^***0. 01%£JLTt Lfc 0 iUSSLV^ii 0.003% 

[0 0 1 9] SftC07i7-Y h^x^>^^^^-(cii N 
^KTV^C, Mn, Cu, Nis Mo^<DfiK^Sr#A/-CV^T t> 

[0 0 2 0] **WT?tt, ±fB7^^-r h^^^Vl/X 
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^fttt, TiN*£/i<Ofto£.x^>'U.xffl;{3\ TJB^jit? 
Jtlf i N(0 2 Ji ft o # ^ >' U\*0Bt<E>l ^{c Lt 

J** Six, J:0tt*ttasfa±-*-5ii:fcfc, SRKiMx 
a>±D(c< <ft5<7>-C»*tt^3Elc:8fe*Six5 0 -co J: 
3 #T ij&Rffiia> b^ffif-FR]^l/^N*^»rlt-f 5T i 

[0 0 2 1] TiNJfiR^flMftJt&feSrUTVvB 
(7>X\ T i N i£Ji ^oixf >- u.x <k ± fi \z T i 

[0 0 2 2] *38Wt-*5V^T, m^(D^Sr^cO/¥^ 

[0 0 2 3] (B) 3K*£K0!>JI^ 
(a) Ti&R 

T i *Wf ft o # .x i tFF JI a* T i X~±f§ d«T i 

Nt02l^)otXTyi/7ite^fii(D«^t), Ti& 
RcoJP^a* 0.03 /(in *it^^^r^-^If i^lb 

£0. 03/<m mt L/c, — TiJWifto^.XT^l^fll 30 

ttcom&, is. o,um km&w&<D&m^<Dmj& 

Mz.iL 9 TiftBHcWK^C^i- < #5(D-e, 15. Oyurn 

S^JiO. 03 /i m fftAJtfeix^<D*^4rfl:<i--5>5ifTi 

#-T6<£>T\ 2.0 /im ^±H^rLfc 0 
[0 0 2 4] (b) TiNJSR 

TiNJKRttTiNmJltootJX-r^u^iltJ-, TJB^TiA 
H5I "c ± J! # T i N j£R co 2 S ft o # x -r >- 1/ ^ ffll* is J; IK 

nTfeot i), -t<ajs:^as o. «t *9 ^i^— 

»ffias»fc*x-*\ TiN&KKfetf b^4C^t< ft t>> 
£ 0. 1-5. 0 /im t Lfc 0 

[oo2 5] to mtoMSkit 

(a) 'jPf^-^El^ 

Ti*»feo#.x^>-^^(oai^tt*IB©TiAIKSrl6 
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OUJiaST i Nj£JHgD 2 1 ft o # isx&m<om&\$ 
Si*5«ttJ?CrOi£«S:ffi5gS-«:, i S * n dfT^Pfe 

Is-^-TftMlfx (AXM , to -Ni 

C0#;*, Ar#^£fflV>TfToTt>J;< . Ff*3£r 

1 x10" 7 torr^±(D*^g^-r5co 

a*<£v\> 

[0 0 2 6] (b) J^rtR^ : S * n ^7* 

— /vas^$ix5(^*BSjh"t-Sfc«)irS^T*f 5j^Sas 
^^^^^^ki^Mxh^^M^^^^Xit^Tl^h 

Hr» t — & l * v * cd a* jiifc-e *> 5 o *« w# e> j*se*p 

*5*tS«^f*«:tTV\ ^^®^^-15~-55 p C<Jr b^c^:^ 
idTiJ^Sfto^^^^u^ffltt. TiN¥ilfto#^^>' 

iS^^-i5 0 c<t DiSv^s^icii, »**»{b^-4r— /uas 
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[0 0 2 7] ft*3. -38°CJ: 19 
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KMQ.3B0!>«aiUe^' 500 o CJ;^^g:V^^, Ti, CrJSitfSi 
(Dt&tikmmizW < , 1 1 SOrSriBiL 5 t T i SI t e«" i 

o^^basraia t * s±i-, »*ta*flD»SHia8T?* c 

5 mfct) ic X 5 T i M$ ttT i N&R<0»J«asWfcffc-*- 
&3S?aftS:500 -1150 o C^L/c o TU Cr 

ium&w- s «toa«F w ^ i 9 ^3 5 a^ 0. 5m i n*»iTtt 

Ti s Crio«J:T^SiOffitfcas+^lc#^ix^V^cft, 
^^rO. 5minK±4:Lft:. ^WT-fifea^McDJilSfil* 
ld»^i-SifiMIW:*V\ L^Ls 1 500^Srex.T«tSL 
TfcW^tt^J:^^tt<7)S^^^lia2Sft*V^T*, 

i50o^rt(cjhftswas»* lv> 0 

[0 0 2 9] 

immmi] mi (1) *5«tu? (2) 

yx^^h^ryi/^iS (V^TixfeSWiO. 8mm) Sr 
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